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A number of finite difference methods for valuing options under jump diffusion
processes have been published, e.g. Hirsa and Madan, (2004), Cont and Tankov
(2004), d’Halluin et al (2004), Wang et al (2006). These valuations require the
numerical solution of a partial-integro differential equation. The integral term is non-
local convolution and consequently significantly increases the cost of finite difference
methods for a single-factor problem. Certain types of asset price dynamics such as
Variance-Gamma and CGMY also present singularities within the integrals that need
to be treated specially when using a quadrature approach. An extension to jump
diffusion pricing of the coordinate transformation approach of Clarke and Parrott
(1999) is described, using a compact mesh based quadrature approach to the integral
term. The quadrature formulation is efficient and has good localisation properties and
has been shown to gives second-order accurate prices and greeks for Merton’s
classical jump diffusion pricing model. An implicit time discretisation is used and
early exercise is treated by an iterative projection approach. The accuracy and cost of
the method is compared with published American prices for Merton and Variance
Gamma by D’Halluin et al (2004), Hirsa and Madan (2004), and Wang et al (2006).
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